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What is claimed is: 

1. A micrAarray apparatus with enhanced feature detectability comprising: 
a control piipbe comprising a control sequence of nucleic acids attached at one 

end in an array pattern of features on a surface of a microarray substrate; 

an oligomerltest probe comprising a sequence of nucleic acids attac^d at each 
feature location, sucp that each feature comprises the control probe and the oligomer 
test probe; and 

a control labet associated with the control probe that emits a control signal 
when exposed to light that is unique to the control probe. 

2. The apparatus of Claim 1, wherein the oligomer test probe is attached to an 
opposite end of the control probe at each feature location and the control probe is a 
control stilt extending petween the oligomer test probe and the surface of the 
substrate. 

3. The apparatus of Claim 1, wherein the oligomer test probe is attached at 
the surface of the microprray substrate. 

4. The appa^mas of ClaimJ<wherein the oligomer test probe is associated 
with a test label, wneri^p the test label emits a test signal when exposed to light, the 
test signal being differemt from the control signal. 

5. The apparatus of Claim4, wherein the test label is attached to a test target 
sample and the oHgomer test probe is associated indirectly with the test label by 
hybridization of the test [target to the oligomer test probe upon exposure of the 
apparatus to the labeled lest target sample. 

6. The apparatus\of Clairn4, wherein the detectability of each feature on the 
microarray substrate is enhanced upon interrogation with a microarray scanner by 
detecting the control signaj at each feature regardless of the quality of the test label 
signal at each feature. 
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7. The apparatus of Claim 1, wherein each feature on the substrate is detected 
by detecting thii control signal upon interrogation with the scanner for a non- 
destructive quality control evaluation of the apparatus. 



8. The 
with the contro 

9. The 
by detecting the 
non-destructive 



apparatus of Claim 1, wherein the control probe is associated directly 
label. ^ 

apparatus of CJaim^S, wherein each feature on the substrate is detected 
control signal upon interrogation with a microarray scanner for a 
quality control evaluation of the apparatus. 



10. The 



apparatus of Claim 1, wherein the control label is attached to a 
control-specific arget material that is complementary to the control probe and the 
control probe is associated indirectly with the control label by hybridization upon 
exposure of the apparatus to the labeled control target material. 

11. The apparatus of Claim 10, wherein the labeled control target is included 
in a hybridization solution comprising the labeled test target that is complementary to 
the oligomer test probe, such that upon exposure of the apparatus to the hybridization 
solution and th^H-Wnicroarray scanner, the control signal from the hybridized control 
probe provi^ifes ref^/-ehce data that can be normalized with test signal data from the 
hybridized/ 

12. The apparatus of Claim 1, wherein the control label comprises a control 
probe label and a c Dntrol target label, the control probe label is associated directly 
with the control probe, the control target label is associated directly with a control- 
specific target material that is complementary to the control probe, and wherein the 

mits a control probe signal and the control target label emits a 
that is different from the control probe signal. 




control probe label 
control target signa 



13. The apparatus of Cl^m 12, wherein the labeled control probe is associated 
indirectly with the control target label by hybridization upon exposure of the 
apparatus to the labeled control target material, and wherein the control probe signal 
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is detected ito a control probe detection channel and the control target signal is 
detected in a separate control target detection channel of a microarray scanner upon 
interrogation of the hybridized apparatus with the scanner. 

14. The apparatus of Claim 12, wherein each feature on the microarray is 
detectable upon interrogation with a microarray scanner for a non-destructive quality 
control evaluatibn by detecting the control probe signal before hybridization, and for 
locating hybridized oligomer test probes on each feature by detecting the control 
target signal aftar hybridization. 



15. The apparatus of Claim 14, wherein the labeled control target is included 
in a hybridizatioTi solution comprising a labeled test target that is complementary to 
the oligomer test ])robe, and wherein the control target signal from the hybridized 

des reference data that can be normalized with hybridization data 
oligomer test probes. 



control probe pro\ i 
from the hybridize 



16. A mic 
oligomer test pf obe 
apparatus co^ 



ray apparatus with enhanced feature detectability having an 
ttached in an array pattern of features on a substrate, the 



a control sec uence of nucleic acids attached at one end to a surface of the 
substrate at each fei ture location; and 

a control label associated with the control sequence that emits a control signal 
when excited by a li ght. 



18. The 
the surface of the 
the control probe anc 



17. The miciloarray of Claim 16, wherein the oligomer test probe is attached to 
an opposite end of tne 
comprises the contrdl 



control sequence at each feature location, such that each feature 
probe and the oligomer test probe. 



micr(barray of Cla jm 16 , wherein the oligomer test probe is attached to 
sulistrate at each feature location, such that each feature comprises 
the oligomer test probe. 
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19. The microarray of Claim 16, wherein the control label is associated 
directly with tlhe control sequenceTslich that upon interrogation with the microarray 
scanner the control signal is emitted from each feature. 

20. Th(; microarray of Claim 16, wherein a test label is attached to a test target 
sample, the test label emitting a^tesTsignal when excited by the light, the test signal 
being different from the control signal and separately detectable upon interrogation 
with a microairay scanner, and wherein the test label is associated indirectly with the 
oligomer test irobe upon hybridization of the labeled test target to the oligomer test 
probe, such that upon interrogation with the microarray scanner, the control sequence 
emits the conttol signal at each feature and the test signal is emitted from only those 
features having a hybridized test probe. 

21. The microarray of Claim 20, wherein the control label comprises a control 
sequence label and a control target label, the control sequence label is associated 
directly with the control sequence, the control target label is attached to a control 
target materiaUhat is complementary to the control sequence, the control target label 
is associat^indfectly with the labeled control sequence upon hybridization of the 
labeled^ontrd/t^^^^ control sequence. 

22. The microarray of Cl aim 2 0, wherein the control label is attached to a 
control target material that is complementary to the control sequence, and wherein the 
control label akd the test label are associated indirectly with the control sequence and 
the oligomer tist probe, respectively, upon hybridization of the labeled control target 
to the control iequence and the labeled test target to the oligomer test probe, such that 
upon interrogation with the microarray scanner, the hybridized control sequence emits 
the control signal at each feature. 



23. A method of performing a non-destructive quality control evaluation on an 
array of featured on a surface of a microarray substrate comprising the steps of: 

providing a labeled control probe to each feature on the surface of the 
microarray substrate, the labeled control probe emitting a control signal when excited 
by a light; 
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interrog iting the populated microarray substrate; and 
evaluati ig data acquired from the interrogation before further use of the 
populated microarray substrate. 

24. The method of performing of Claim 23, wherein the step of interrogating 
comprises the si eps of: 

scanning the microarray substrate with a light to excite each labeled control 
probe; and 

detecting the control signal from the labeled control probe on each feature. 



method of performing of Claipi23, wherein the step of evaluating 



25, The 
comprises the steb of: 
using the 



lata acquired for modifying subsequent depositions. 



26. The mfethod 
subsequer tly 
microarray suh 
labeled conttx)! 



pr 3be 



The 



step 



comprisB^he 

forwardin, 
hybridization test 



28. Themtthod 
evaluating, furthei 
forwarding ; 
hybridization test 



29. The method 
providing 
such that each fea 
probe, either befo 



of performing of Claim 25, further comprising the step of: 
providing an oligomerTesTprobe to each feature of the 
based on the acquired data, such that each feature comprises the 
and the oligomer test probe. 



thod of performing of C laim 2 6, wherein the step of evaluating 
of: 

the data acquired to a user to assist the user in evaluation of 
results. 



of performing of Clainv23, wherein after the step of 
comprises the step of: 

the data acquired to a user to assist the user in evaluation of 
results. 



of performing of Clairn^, further comprising the step of: 
in oligomer test probe to each feature of the microarray substrate, 
ure comprises the labeled control probe and the oligomer test 
e or after the step of interrogating. 
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^ . 30. A method of making a microarray with enhanced feature detectabihty, the 
•\ ^icroarray having a microarray substrate, the method comprising the steps of: 

providing a control probe in an array pattern of features on a surface of the 
substra^, the control probe being associated with a control label that emits a control 
signal whVi excited by a light; and 

providing an oligomer test probe to each feature location, such that each 
feature compirses the control probe and the oligomer test probe. 

31. The method of making of Claim 30, wherein the step of providing the 
control probe comprises the steps of: 

adding one end of the control probe to the surface within each feature; and 
directly labeling tnfc control probe with the control label. 

32. The method of maldng of Claim 30, wherein the step of providing the 
control probe comprises the steros of: 

adding one end of the control probe to the surface within each feature; and 
indirectly associating the control label to the control probe by hybridization 
when exposed to a control-specific tVrget material that comprises the control label. 

33. The method of making of C^im 30, wherein the step of providing the 
control probe comprises the steps of: 

adding one end of the control probeXto the surface within each feature, and 
directly labeling the control probe with a control probe label of the control 

label, the control probe label emitting a controKprobe signal of the control signal; and 

\ 

indirectly associating a control target label of the control label to the labeled 

\ 

control probe by hybridization when exposed to a control-specific target material that 

\ 

comprises the control target label, the control target label emitting a control target 
signal of the control signal that is different from the control probe signal, 

34. The method of making of ClaiiTi^30^herein the steps of providing the 
control probe and providing the oligomer test probe comprises the steps of: 

adding one end of the control probe to the surface of su^bstrate at each feature 
location; \ 



\ 
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Iding the oligomer test probe to each feature; and 
inoSfectly associating the control label to the control probe and a test label to 
the oHgomer\est probe by hybridization when exposed to a hybridization mixture 
comprising a labeled test target sample complementary to the oligomer test probe and 
5 a labeled control-Specific target material complementary to the control probe, wherein 
the labeled control ta^et material comprises the control label and the labeled test 
target sample comprisekthe test label. 

35. The method of making o f Cl aim 30, wherein the step of providing the 
oligomer test probe comprises the steps of: 
10 adding the oligomer test probe to each feature of the substrate; and 

directly labeling the oligomer test probe with a test label. 

The method of making of Claim 30, wherein the step of providing the 
oligomer rest probe comprises the steps of: 

adding an oligomer test probe to each feature of the substrate; and 
15 indirectly associating a test label with the oligomer test probe by hybridization 

when exposed taa test target material that comprises the test label. 

37. The method of making of ClaiirL^P, wherein the step of providing the 
control probe comprises the step of adding one end of the control probe to the surface 
of the microarray substrate; and the step of providing the oligomer test probes 
20 comprises the step of adding the oligomer test probe to an opposite end of the control 
probe, such that the control probe is a stilt that extends between the oligomer test 
probe and the surface, such that each feature comprises the control stilt and the 
oligomer test probe. 

S*"^^^") method of making of Claim30, wherein the step of providing the 

25 control prfebe comprises the step of adding one end of the control probe to the surface 
of the micrcwray substrate; and the step of providing the oligomer test probe 
comprises the step of adding one end of the oligomer test probe to the surface of the 
substrate at each feature location, such that each feature comprises the control probe 
and the oligomer test probe. 
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39. The method of making of Claim 30, wherein the step of providing the 



control probe comprises the steps of: ^ 
presynthesizing the control probe; and 

attaching one end of the presynthesized control probe to the surface of the 
substrate within each feature. 

40. The method of making of Glaim^, wherein the step of providing the 
oligomer test probe comprises the step of: 

presynthesizing the oligomer test probe; and 

attaching the presynthesized oligomer test probe within each feature. 

41. The method of making of Claim 40, wherein the step of attaching the 
presynthesized oligomer test probe comprises attaching the presynthesized oligomer 
test probe to an opposite end of the presynthesized control probe. 

42. The method of making of Claim 39, wherein the step of providing the 
oligomer test probe comprises the step of: 

synthesizing the oligomer test probe in situ within each feature. 

43. The method of making of ClaiirL42, wherein the in situ synthesized 
oligomer test probe is synthesized on an opposite end of the presynthesized control 
probe. 

44. The method of making of Claiin^, wherein the step of providing the 
control probe comprises the step of: 

synthesizing the control probe in situ on the surface of the substrate within 
each feature. 

45. The method of making of Claim 44, wherein the step of providing the 
oligomer test probe comprises the step of: 

presynthesizing the oligomer test probe; and 

attaching the presynthesized oligomer test probe within each feature. 
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46. The method of making of Claim 45, wherein the step of attaching the 
presynthesized ohgomer test probe comprise?attaching the presynthesized test probe 
to an unattached end of the in situ synthesized control probe. 

47. The method of making of Claim 44, wherein the step of providing the 
oligomer test probe comprises the step^fT*^ 

synthesizing the oligomer test probe in situ within each feature. 

48. The method of making of Claim 47, wherein the in situ synthesized 
oligomer test probe is synthesized on aiTun^ached end of the in situ synthesized 
control probe. 

49. The method of making of Claim 30, wherein the steps of providing the 
control probe and providing the oligomertes? probe comprises the steps of: 

presynthesizing the control probe; 

attaching one end of the presynthesized control probe to the surface of the 
substrate within each feature; and 

synthesizing the oligomer test probe in situ on an opposite end of the 
presynthesized control probe. 

50. A method of detecting hybridized features on a microarray using a 
microarray scanner Comprising the steps of: 

providing a Licroarray having a microarray substrate that comprises: 

a control probe attached at one end in an array pattern of features on a 
surface of the! substrate; and 

an oligope?test probe added to each feature location; 
providing /ccL^^ material complementary to the control 

probe, wherein t^sx^htrol target comprises a control target label that emits a control 
target signal when excuted by a light; and 

providing the Aicroarray and the labeled control target material to a user to 
perform a hybridizatioA assay with a test target sample. 
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5 1 . The mkthod of detecting hybridized features o f Claim 50, wherein the 
control probe is directly associated with a control probe label that emits a control 
probe signal whenlexcited by the light, the control probe signal being different from 
the control target signal. 

52. The method of detecting hybridized features of .Qainj 51, wherein before 
the step of providing the microarray to a user, the microarray is interrogated with 
scanning equipmentlto excite the control probe label and obtain quality control data 
based on the control probe signal, and the step of providing the microarray to a user 
further comprises providing the data to the user. 

53. The method of detecting hybridized features of Claim 50, wherein the 
oligomer test probe isldirectly associated with a test label that emits a test signal when 
excited by the light, tne test signal being different from the control target signal. 

54. The metho^f detecting hybridized features of Claim 50, wherein after the 
step of providing tKe rjirc^^ to a user, further comprisingThe^tep of performing a 
hybridization aasaVpn the microarray with the test target sample, such that the 
hybridized oligomer test probe is associated with a test label that emits a test signal 
when excited by the light, the test signal being different from the control target signal. 

55. The methofl of detecting hybridized features of C Jainv 54, wherein after the 
step of performing the assay, further comprising interrogating the hj^bridized 
microarray with the microarray scanner to obtain assay results, the step of 
interrogating comprising collecting the control target signal detected in a control 
channel and collecting the test signal detected in a test channel that is separate from 
the control channel of a detection system of the scanner. 



56. The methodlof detecting hybridized features of Clainr55, wherein after the 
step of interrogating, further comprising the step of transmitting data representing the 
all or part of the assay results. 
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57. The methfcd of detecting hybridized features of Claim 56, wherein after the 
step of transmitting data, further comprising the step of receiving the data. 

58. The method of detecting hybridized features of Claim^, wherein the 
assay results are analyzed at a first location, the method further comprising 
communicating the assay results or a conclusion based on the assay results to a second 
location remote from tme first location. 

59. The methodlof detecting hybridized features of Claim 58, wherein the test 
target sample is obtainep from a third location remote from the first location or the 
second location. 1 

60. A method of locating hybridized features on a microarray using a 
microarray scanner, the rnicroarray having oligomer test probes in an array pattern of 
features on a substrate, the oligomer test probes for hybridizing with a target sample 
under test at one or more fieatures, the hybridized oligomer test probes being labeled 
with a test label that emits \a test signal when excited with a light, the method 
comprising the steps of: 

providing a control probe to a surface of the substrate at each feature location, 
such that each featureyComgnseS*the-T!^^ probe and the oligomer test probe; 

associating a(coptrolllabel with the control probe, the control label emitting a 
control signal when excited With the light, the control signal being different from the 
test signal; and I 

interrogating the microarray substrate with the microarray scanner to locate 
the hybridized oligomer test probes by detecting the control signals at each feature 
and separately detecting the uest signals from the one or more features and correlating 
the detected signals, I 

61. The method of locating hybridized features of Claim 60, wherein the step 
of associating a control label aomprises the step of directly labeling^he control probe 
with a control probe label that emits a control probe signal when excited by the light. 
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62. The Vnethod of locating hybridized features of Qlairn^l, wherein the step 
of associating a control label further comprises the step of providing a control-specific 
target material complementary to the control probe, wherein the control target 
comprises a contitol target label that emits a control target signal when excited by the 
light, the control target signal being different from the control probe signal, the 
control target label being indirectly associated with the control probe upon 
hybridization with ihe control specific target material. 

63. The method of locating hybridized features of Cl^ini^, wherein the step 
of associating a control label comprises the step of providing a control-specific target 
material complemenflary to the control probe, wherein the control target comprises a 
control target label thkt emits a control target signal when excited by the light, the 
control target signal bfeing different from the control probe signal, the control target 
label being indirectly Associated with the control probe upon hybridization with the 
control specific target material. 



64. The method 
step of providing a ccmt^ol- 
is hybridized to the ytonti^ prol 
to the test target sai 



ating hybridized features of Claim 63, wherein in the 

material, the control-specific target material 
e^t the time the oligomer test probes are hybridized 



65. The method ofl locating hybridized features of Qlaim^O, wherein the 
control probe is provided prior to the oligomer test probes, the oligomer test probes 
are attached to the control probes at each feature and the control probe acts as a stilt 
extending the oligomer tesl probe from the surface of the substrate. 



66. The method of locating hybridized features of Claim 60, wherein in the 
step of interrogating, the miaroarray scanner has a separate channel for detecting the 
test signals from the hybridised oligomer test probes and a separate channel for 
detecting the control signal fnom the control probe. 



67. The method of lockting hybridized features of CteiQi62, wherein in the 
step of interrogating, the microarray scanner has a test channel for detecting the test 
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signals from thi hybridized oligomer test probes, a separate control channel for 
detecting the colitrol probe signal from the control probe, and another separate control 
channel for detetting the control target signal from the hybridized control probe. 

68. A mdthod of detecting features on a microarray with a microarray scanner, 
the microarray comprising a substrate having a surface, the method comprising the 
steps of: 1 

providingla control probe to the substrate in an array pattern of features on the 
surface of the subltrate, the control probe being associated with a control label that 
emits a control signal when exposed to a light; and 

providing oligomer test probe to each feature location, such that each 
feature comprises the control probe and the oligomer test probe; 

interrogating the microarray with the microarray scanner to detect the control 

signal; and \ 

evaluating dita collected on the detected control signal. 

69. The method of detecting features of Claim^ wherein the oligomer test 
probe is associated with ajest label that emits a test signal when exposed to the light, 
the test signal being dif^rejht from the control signal. 

70. The methoci/^ of Clann^9, wherein the step of 
interrogating conipris^Uhe steps of: 

scanning uTe midb-oarray substrate with a light to excite the control label and 

the test label; and \ 

detecting the contt*ol signal from each feature in a control detection channel of 

the scanner; and 1 

separately detectirk the test signal in a separate test detection channel of the 

scanner. 1 

71. The method of fletecting features of Claim^ wherein the control label is 
associated directly with thelcontrol probe. 
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72. Thfe method of detecting features of Claim 7 1 , wherein the step of 
interrogating comprises detecting the control signafat each feature location to obtain 
quality control data on the microarray. 

73. The method of detecting features of Claim 69, wherein before the step of 
interrogating, thl method further comprises the s^ep"ofe\posing the microarray to a 
hybridization solotion comprising a target sample under test comprising the test label; 
and wherein the step of evaluating comprises determining characteristics of the 
hybridization between the oligomer test probe and the test target sample at each 
feature location. \ 

74. The metiod of detecting features of Cjaim 73, the hybridization solution 
further comprises a tontrol-specific target material complementary to the control 
probe, the control taVget comprising the control label, such that the control label and 
test label are indirectly associated with the control probe and the oligomer test probe, 
respectively, by hybridization. 

75. The methofl of detecting features of C\mml4, wherein the step of 
interrogating compriseL<|^e steps of: 

detecting the/oBirol signal from the hybridized control probe at each feature 

location; / /\ ^^^.--^^ 

detecting rtie/^stteignals from the hybridized oligomer test probes; and 
using the detecteaicontrol signals as reference data to normalize with the 

detected test signals. \ 

76. The method of detecting features of Claim 74, wherein the control label 
comprises a control probe ikbel and a control target label, the control probe label 
being associated directly with the control probe, the control target label being 
indirectly associated with the control probe by hybridization, and the control target 
comprising the control target label, and wherein the control probe label emits a 
control probe signal and the tontrol target label emits a control target signal that is 
different from the control probe signal, and wherein both the control probe signal and 
the control target signal are different from the test signal. 
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77. Th^ method of detecting features of Claim 76, wherein the step of 
interrogating ccbriprises the steps of: """^ 

scanning the microarray substrate with a Hght to excite the control labels and 
the test label; and 

detectingkhe control probe signal in a control probe detection channel of a 



control channel o 



the scanner; 



separately detecting the control target signal in a separate control target 
detection channel of the control channel; and 

further seriarately detecting the test signal from the hybridized oligomer test 
probes in a separate test detection channel of the scanner. 



78. The method of detecting features of Claim 76, further comprising the step 
of first interrogating the microarray with a microarray scanner before the step of 
exposing the microarray to a hybridization solution, wherein the step of first 
interrogating comprises detecting the control probe signal at each feature location to 
obtain quality control data on the microarray, and wherein after the step of exposing, 
the step of interrogatmShe hybridized microarray comprises the steps of: 

detecting t)/e ^^trol target signal from the hybridized control probe at each 
feature location; y 

detecting thQ^td|st signals from the hybridized oligomer test probe; and 
using the^etect^d control target signals as reference data to normalize with the 
detected test signals. 



79. A kit for evalqating a sample of a test target nucleic acid sequence 
comprising: 

an apparatus compiising a microarray substrate, a control probe attached in an 
array pattern of features on a surface of the substrate, and an oligomer test probe 
attached at each feature location; 

a control-specific target material complementary to the control probe, wherein 
the control target comprises ^ control target label that emits a control target signal; 
and 

instructions for using Aie apparatus and control target material. 



m 
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80. The Put of Claim 79, wherein the control probe comprises a control probe 
label that emits a\control probe signal, the control probe signal being different from 
the control targetlsignal. 

81. The kit of Claim 80, wherein the instructions comprise quality data about 
the apparatus obtiined by interrogation of the apparatus with a microarray scanner to 
evaluate the contrbl probe signal at each feature location. 

82. The kitlof Claim 80, wherein the instructions comprise instructions for 
obtaining quality dkta about the apparatus from the control probe signals at each 
feature location beft>^^ evaluating the test target sample. 
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83. Th< 
probe label tl 
control target^ 



^kit olf ^fetawff79, wherein the oligomer test probe comprises a test 

a test probe signal, the test probe signal being different from the 



84. The kit of ffilaimJ9, wherein the control probe is attached at one end to the 
surface of the substrate\and the oligomer test probe is attached to an opposite end of 
the control probe at each feature location, such that the control probe is a stilt 
extending between the oligomer test probe and the surface of the substrate. 




